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(57)Abstract 

PROBLEM TO BE SOLVED: To detect exactly a residual 
quantity of ink by a method wherein an actuator is 
displaced by impression of driving voltage to spray ink 
liquid in an ink chamber, and existence of the ink is 
detected based on variation of a signal generated by 
mechanical resonance of the actuator. 
SOLUTION: A head driving part 19 impresses driving 
voltage to an electrode 77 of a channel corresponding to 
a printed data to shear deform a piezoelectric side wall 
76 thereby, and a volume of a pressure chamber 75 is 
decreased. When ink exists in the pressure chamber 75, 
ink is sprayed from a nozzle 73a of a nozzle plate 73. 
Thereafter, ink in an ink cartridge is fed to the pressure 
chamber 75, and the piezoelectric side wall 76 is 
buffered by the ink. However, when ink does not exist in 
the pressure chamber 75, though back electromotive 
force is generated, running out of the ink is detected 
from a voltage state including this back electromotive 
force with a judging part 60. 
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